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Memooamu  penmeeHOCMpPYKMYpHO20 U MEPMUYECKO20 AHAIU3A  U3VYEHbl  CIPYKMYPHblE
npeepawjenus KpeMHe3eMHOU Mampuybl 8 HAHOKOMNO3UMAX U MEXAHUYECKUX CMeCsX HA OCHOge
nupozenno2o kpemmesema u okcuoa meou, (CuO). [loxasano emusnue CUO na memnepamypy
KPUCIANIU3AYUU KPEMHE3eMd, PA3HO00pasue e20 KpUCMAIIU4ecKux MOOUDUKayuil u ux cOOmHOueHue 6
3a6UCUMOCIU OM YOENbHOU NOBEPXHOCIIU NUPOLEHHO20 KPEMHE3eMA.

Beenenue

B HacTosmiee BpeMs HAaHOKOMIIO3UTHI Ha OCHOBE BBICOKOJMCIIEPCHOTO KpEeMHE3eMa M
OKCHJIOB METAJIOB, TPAJUIMOHHO CHUHTE3HPYEMbIE 30JIb-T€llb METOJOM WIH METOA0M
umnperaupoBanus [1-3], Takke NOTYYarOT MyTEeM XHMHUYECKOTO  MOAU(DUIIMPOBAHHMS
MOBEPXHOCTH MUPOTCHHOTO KpeMHe3eMa. Mo upHIMpoBaHue MUPOTEHHOI0 KPEeMHE3eMa COCTOUT
U3 MOCTIEI0BATENBHO OCYILECTBIIIEMOT0 HAHECEHUSI HA €r0 TOBEPXHOCTh PA3IUYHBIMU CIIOCOOAMU
COCJMHEHUIl METAUIOB U TEPMHUYECKOW OOpabOTKM MpU TEeMIIEpaTypax pas3sIokKEeHUs JaHHBIX
coequnenuii B wuHTepBaiie Ttemmepatyp 300-600°C [4-6]. JIOCTOMHCTBOM JaHHOTO MeETOoja
SBIISICTCS BO3MOXKHOCTh CTaOMIIM3alMU MOJU(MUIMPYIOUIMX OKCUIOB METAJIOB HA MOBEPXHOCTU
KpeMHe3eMa B aMOp(HOM HJIM HAHOPAa3MEPHOM COCTOSHHM, YTO BAKHO JJISI MPAKTUYECKOTO
NPUMEHEHUs], HalpuMep, NpH MPOM3BOACTBE oNTHYecKuX crekon [7]. He MeHee BaxHoI
NPEJCTaBISACTCA TePMUUECKask 1 XUMHUECKasi CTaOMIbHOCTh KPEMHE3EMHON MaTpHIIbI B 110100HBIX
KOMIO3uTaX. MI3BECTHO, 4TO B MPUCYTCTBUU TAaKUX 3IeMEeHTOB, kak Ag, Mn, Zn Cu u, ocobenHo,
IIEJIOYHBIX ~METAJIOB, OCAKICHHBIM KpeMHE3eM KpHUCTAUIU3yeTcsi Mpu 0Oosiee  HU3KHX
TemIepatypax, 4eM uucTelii kpemHe3em [8-10]. MHTepec mpejacTaBiser U3ydeHUE BIUSHUS
MOIUGUIHMPYIONINX OKCUAOB METAJUIOB HA TEPMUYECKYIO YCTOWYMBOCTH aMOP(HOTO COCTOSHUS
MUPOTEHHOTO KpeMHe3eMa. B paborax [11, 12], mOCBAIICHHBIX XUMUYECKOMY MOIUDUIIMPOBAHUIO
IMUPOTEHHOTO KpPEMHE3eMa C MCIOJb30BAaHMEM AalleTUJIAlleTOHATOB LUPKOHUS M LEepus,
cooOIIanoch O KPUCTAUIM3ALMKM KPEMHE3eMHOM MaTpuibl B 00pasnax, MoOAM(HUIIMPOBAHHBIX
OKCHJIaMH LUPKOHUS U Lepus, npu Harpese ux 1o 1000 °C.

B npempinymem wuccienoanum [13] Obuto mMOKa3aHO, YTO WCIHOJIBL30BAaHHE aleTaTOB
metauioB (Ni, Cu, Mg, Mn, Zn) nns MoauduuupoBaHusl MUPOTCHHOTO KpEMHE3eMa MPUBOIUT K
(dbopMHpPOBaHHIO KaK aMOP(HBIX WJIM HAaHOpPa3MEpPHBIX OKCHJIOB Ha MOBEPXHOCTH KPEMHE3EMHOM
MaTpUIlbl, TaK U CHJIMKATOB METAJUIOB. B ciydae ¢ areratomM Menu HarpeB HaHOKOMIIO3UTOB B
neun gaepusarorpadga g0 ~1000°C conpoBokmaics CTPEeMUTENbHOW KpHUCTaJUIM3alMen
KpEeMHE3eMHOI MaTpuilbl. TepMuueckue npespamieHus B HanokoMmnosutax SiO2/CuO mocrarouno
XOpOILIO M3YYeHBI JJIsI CHUCTEM, IMOJYYaeMbIX 30Jb-refb MeTonoMm [14-16]. B nmannoii pabote
IPOBEACHO JIeTalbHOE H3y4YeHHE IMPOIECCOB KPUCTAIIM3AlMM MHUPOTEHHOr0 KpeMHe3eMa B
HAaHOKOMIIO3UTaX C HAHECEHHBIM OKCHIOM MEId M MEXaHWYECKHX CMECSIX C pPa3Iu4HbIM
COJIepKaHUEM OKCHIa MEJIH.
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Marepuajbl 1 METOABI

JJ1s 1ony4yeHuss HaHOKOMIIO3UTOB M MEXaHUYECKUX CMECEH MCIOJIb30BaIU MUPOrCHHBIN
kpemuesem mapku Aspocun 380 (DEGUSSA) (A380), Acun 50 (A50), Acun 100 (A100), Acun
500 (A500) (Kamym, KOIT UXIT HAH VYxkpaunsi), anerar meau (CH3COO),Cu-H,0O, «u.m.a.»
I'OCT 5852-79; oxcun menu CuO, «u.m.a.» TOCT 16539-79.

MomudunupoBanue KpeMHe3eMa NPOBOIWIM MO cienytomieir cxeme [12]. Buhauane
TOTOBHWJIM BOJHYIO JMCIEPCUIO areraTa Meau U kpemHe3ema A380 ¢ pacueTHBIMH 3HAYCHHUSIMHU
coaepkanus Meraia, coorBerctBytomuMu 0,2, 1 u 3 mmouns/t SiO,. Jlanbiie AUCHepCHIo CyIININA
npu 130 °C B TeyeHue 5 4, BBICYIICHHBIM OCAJOK H3MENbYaIM M MpoceuBand. llomyueHHBIH
NopouIok npokanusanu Ha Bo3ayxe npu 600 °C B reuenun 2 4. Coaeprkanue okcuaa meau CuO B
HEM cocTaBmwiIo cooTBeTcTBeHHO 1,5, 7 u 19 % macc. [list cpaBHEHHMs] TOTOBMIIM MEXaHHUYECKHUE
cmecu Ha ocHoBe A380 u okcuna menu ¢ conepxanuem 1,5, 7, 19 u 42 % macc 1 MexaHU4YecKue
cmecu AS0, A100 u A500 ¢ 19 % macc CuO. Oxkcun Meau, UCTIONb3YEMBIH TSl TOU IeNH, TaKKe
npeaBapuTesbHo npokaitusanu npu 600 °C B Teuenuu 2 .

@a30BbIif cocTaB 00pa3lOB ONpeNeNAIn METOAOM IOPOIIKOBOM audpakToMeTpun ¢
nomouipto audppakromerpa JJPOH-4-07 B msnydenun Cu K, nunum anoma ¢ Ni ¢uibTpom B
OTPAKECHHOM IIy4dKE€ U T'€OMETPUHU CheMKHU II0 bparry-bpenrano. Tepmuueckue uccieqoBaHUsA
npoBoamiu Ha aepuBarorpade Q-1500D ¢ kommbroTepHOW peructpanmei aaHHbIX. Harpes
o0pa3snoB 10 1100 °C npoBoaunu B mydensroit neun CHOJI -1.8.

Pe3yabTaThl M NX 00Cy:KIeHUE

Ha puc. 1 npuBenensl audpakrorpaMmbl oOpas3noB kpemHesema A380, Harperoro 1o
pasIMYHBIX TeMepaTyp Ha Bo3ayxe. Kak BunHO u3 pucyHnka, A380 4acTHUYHO KpHCTAJIM3YETCs B
untepBane Ttemmeparyp 1100-1300°C c¢ oOpazoBaHMeM HHM3KOTEMIEpPAaTYpHBIX KBapla |
KpHCTOOAINTa ¢ MPEUMYILIECTBEHHBIM COJIEpKAHUEM IOCIeHero. Temmneparypa KpUCTaUIU3allul
Oblla yTOYHEHA C MOMOIIbI0 TEPMUYECKOTO aHajIM3a M, KaK BUJHO U3 pHUC. 2 a, COCTaBHIaA ~
1250 °C. Kpucramumzauuy MpeaecTByeT YHopsIoYeHue aMOpQHON  CTPYKTYpbI, UTO
IPOSBISIETCS HA JU(PaKTOrpaMMax B YMEHBIICHUH MOIYIIUPUHBI OCHOBHOTO MakcuMyma ¢ 7 J1o 6
rpaj.

80004

Puc. 1. JludgpakrorpamMmsl KpeMHE3EMa
A380: ucxoanoro (1), mocie
Harpesanus g0 950 (2), 1100 (3) u
1300 °C (4). O6o3HaueHus: C — o-

KpUCTOOAHT, ( — O-KBapII.
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[Tporeccrl, conpoBoxaaroire GopMUpoBaHUE CTPYKTYPBl MOAUDUIIUIPOBAHHOTO OKCHIOM
MeIu KpeMHe3eMa, omnucanbl panee B [13]. IlosyyeHHBIE HAHOKOMIIO3UTHI NPEACTABISIOT COOOM
BBICOKO/IMCIIEPCHYIO KPEMHE3EeMHYI0O MAaTpHIly C PpacHpeleiieHHBIMH 10 €€ IOBEPXHOCTH
HaHOpa3MepHbIMU yacTunamu okcuga menu CuO. IlpeameroM naHHOW paOOTHI sBISETCA
CPAaBHUTEIIFHOE HCCIECJOBAHUE TEPMHUYECKUX TPEBPALICHUH B IHPOTEHHOM KpEMHE3EMe,
HAaHOKOMIIO3UTaX Ha €r0 OCHOBE U COOTBETCTBYIOUIMX MEXaHUYECKHX CMECSX.
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Ha puc. 2 npezacraBieHbl AaHHbIE TEPMHUYECKOro aHaim3a oOpasioB ucxomHoro A380,
HAaHOKOMIIO3UTA U MEXaHUYECKO# cMmecu ¢ coaepkanueMm okcuna mean 19 % macc. Ha kpuBbix
JATA, cOOTBETCTBYIOIIMX 00pasiiaM, COJAepKaIliuM OKCHUI MEIH, HAOITI0OJaeTCs YHIOTEPMUYCCKUI
nmuk B obOmactm 1030 °C, Oonee BbIpaKEHHBIM JUII HaHOKOMIIO3WTa. JlaHHBIM mporecc
COIIPOBOKIAETCS MOTEpPEN Macchl, OoJbIIeH Takke B ciyyae HaHokoMmo3uTa. Kpussie JITA u TT'
ucxonnoro A380 B yka3zaHHOI 00JIaCTH TeMIIepaTyp He UMEIOT TAKMX 0COOCHHOCTEH.
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Puc. 2. Kpussie /ITA (a) u TT (6) oOpa3uoB: ucxoaHoro kpemuesema (1), Hanokommosura (2) u
MexaHuueckoi cmecu (3) ¢ comepikanuem okcuna meau 19 % macc.

JudpaxTorpaMmMbl OCTBIBIIMX 0Opa3IOB, MPEACTABICHHbIE HA PHC. 3 4, CBUAETEIHCTBYIOT
0 KpHUCTAIM3AIUM KPEMHE3EMHOM MaTpUIlbl, MPpoxosmieil B oboux obpasuax ¢ oOpa3oBaHuEM
HU3KOTEMIIEpaTypHBIX  O-KBapua ©  d-kpucrobamura. CoaepkaHue  KPUCTAJUIMYECKHX
MoaU(DUKAIMI THOKCHA KPEMHHUSI OLEHUBAIU 10 MHTErPajlbHON MHTEHCHUBHOCTH MX OCHOBHBIX
NUKOB Ha AudpaxTorpamMmax, MojJy4aeMbIX B OIMHAKOBBIX YCIOBHSX CheMkH. OHO OKazanach
3HAYMUTEIBHO BbINIe, 4eM B ciydae uuctoro A380, wmarperoro mo 1300 °C (puc. 1). Cpenu
0o0pa3LoB, coJepXKalluX OKCHJ MM, OOJBLIMM COJACPKAHUEM KPUCTAJUIMYECKOTO JHUOKCHIA
KpeMHHUs 0o01aiaeT oOpasel ¢ HAHECEHHBIM OKCHIOM MEH. DT JJaHHbBIC IPUBEICHBI B TAOIHUIIE.
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Puc. 3. a — Jludppaxrorpammsl o006pa3noB, coxepxkamux 19 % wmacc. CuO:  ucxomHoro

HaHokommno3uta (1), Mexanudeckoil cmecu (2) u HaHokommo3uta (3), HArpeThHIX JO
1300 °C; 6 — mudpakrorpammbl 00pasnoB, oToxokeHHbIX npu 1040 °C: CuO (1) u
mexanuueckoit cmecu A380 ¢ 42 % macc. CuO (2). O6o3HaueHUs: C — O-KPUCTOOAIIHT,
q — a-kBapiy, t — a-tpuaumur, X — CuO, k — Cu,0.
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YroObl BBISICHUTB, CBA3aH JH TeruioBod 3¢ddexr Ha nepuBatorpammax npu 1030 °C ¢
KpUCTATN3a[Me JAMOKCHIA KpPEeMHHs, psJI HAaHOKOMIIO3UTOB M MEXaHWYECKHX CMeced C
Pa3IMYHBIM COJIEPKAHUEM OKCHJAa MEIM HarpeBajid U OTXKUTald B My(eNbHOH Neun B TCUCHHE
0,5 u mpu 1040 °C, T.e. mpu Temreparype, HEMHOTO TpEBBIIIAIOIIEH TeMIepaTypy 3HI03peKTa.
[Tocnenyromuii qubpakTOMETPUIECKU KOHTPOIh OCTHIBIIMX 00pa3lloB MOKa3aj, 4TO MPU JaHHOU
TeMIepaType KpeMHe3eM KPHCTAILIM3YeTCsl ¢ 00pa3oBaHMEM YKa3aHHBIX HU3KOTEMIEpaTYPHBIX
Moaupukanuii. Pa3zoBbI COCTAaB M COJAEpKAHHE KPHUCTALIMYECKOTO KpEeMHE3eMa B JIaHHBIX
oOpa3sinax mpejcTaBieHbl B Buae auarpammbl (puc. 4 a). V3 KOTOpoil BHIHO, 4TO COJIEp:KaHHE
KBaplla W KpuctoOaiuTa BbIIIe B 00pasliax C HAHECEHHBIM OKCHIOM MEIH IO CPABHEHUIO C
AHAJOTUYHBIMU MEXaHMYECKMMH cMecsiMU. OHO YBETMYMBACTCS TaKKe B OOOMX CIydasx C
yBenuueHueM cojepxkanus CuO no 7 % macc. ¥ He3HAUUTENBHO M3MEHSETCS IMPH JaibHEeHIeM
yBenuueHun cogepxxkanus CuO no 19 % macc.

Tadamua ®a30BbIid cocTaB U cojepkaHue Kpuctammnueckoro SiO; B MCXOJHOM KpeMHE3eMe U
kommozuiusax ¢ 19 % macc. CuO nocne HarpeBanus ux a0 1300 °C

O0pazen ®a30BbII COCTaB Conepxanue
KpPEMHE3eMHOU KPUCTAJUTNYECKOT0
MaTPHIIbI SiOy, oTH.ex.

A380 0l-KPHCTOBAIUT 880
OL-KBapII 100
amopdHsIit SiO;

HaHOKOMITO3UT | O-KpHCTOOAIUT 10900
OL-KBapI 1000
amopdHsIit SiO;

Mexannveckas | o.-KpHCTOOAIUT 5650

CMECH o-KBapI| 900
amop¢Hsit SiO;

Cnenyer ymnoMmsiHYyThb 00 HW3MEHEHHMH I[BE€Ta OOpaslloB OT CEpPOro, CBS3aHHOTO C
npucyrcTBueM B koMmno3unusx CuO, MMeoero B Y4UCTOM BHUJI€ YEPHBIN LIBET, JI0 3€JIEHOBATOTO.
ITo0GHEIH HBET 0OPA3IOB MOKET OBITh OOBICHEH MPUCYTCTBHEM HOHOB CU’* B KpemHe3eMHOl
marpune. M3 nurepatypst [17, 18] u3BecTHO O pa3nokeHHWH Ha Bo3ayxe okcuaa meau CuO mo
Cu20 mpu Temnepatrype 1025°C, uto Taxke Habmomanock Hamu it CUO, OTOXKEHHOTO B MEYH
npu 1040°C B teuenne 0,5 u (puc. 3 6). B octeiBIIeM 00pasiie MpUCYyTCTBOBANU JBE (as3bl —
npeobnanatomas Cu,O u CuO. U3BectHo, uro Cu,O B yncTOM BUEC MMEET KPACHO-KOPHUUHEBBIN
IBET, T.e. B CJyyae €ro MPUCYTCTBUS B HCCIEAYEMBIX 0Opaslax CcieloBajlo Obl O0XHIATh
COOTBETCTBYIOLIETO IIBETOBOI'O OTTeHKA. PeHTreHorpauuecku B MeIbCOAEpKAIUX COCTUHEHUAX
Obu1 3aperucTpupoBaH ToJbko okcua CUO. B nutupyembix Bbilie padoTax, MOCBSIIEHHBIX
M3YUCHHIO TPEeBpalleHUs] KAOJUMHHUTA B MYUIMT B npucyrctBuu CuO, kpucrammyeckuir Cu,O
oOHapyXHBaJICS TOJBKO MpU 3HauMTeNbHOM, okojio 40 %, coxepkanmn CUO B KOMITO3UIIMH.
JlornuHo¥ mpezacTaBisiercss NOnbITKa uaeHTHGuuupoBath Cu;O B KOMIO3HUTax ¢ OOJIBIINM, YeM
19 % wmacc., conepxxanueM okcuna meau. Ha nudpakrorpamMme oOpasiia MEXaHHUECKOM CMECH C
42 % wmacc. CuO, narperoro ao 1040 °C, Obutn oOHapyxkeHbl NMHKH, TpuHaiexkamue Cu,O
(puc. 36). OpHOBpeMEHHO LBET 0Opa3la MOJYYWJ  KPAaCHO-KOPUYHEBBIH  OTTEHOK.
[IpumeuarenbHBIM I JAaHHOTO oO0paslia OKa3zaloch TaKkKe oO0pa3oBaHME eIIe OJHOM
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KPHCTAJUIMYECKOW MOAM(UKALMU KpeMHe3eMa — Hu3KoTemmeparypHoro o-tpumumuta (JCPDS
Ne 42-1401).

B MexaH14eckux cMecsix:
EER o-kpuctobanuT
o-KBapL

60004 B HAHOKOMNO3UTaX: 50004 Z
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Puc. 4. JlnarpaMMbl OTHOCUTEIILHOTO COJIepKaHus KprcTaumdeckoro SiO, B HAHOKOMITO3UTaxX U
MEXaHUYIECKUX CMECSAX B 3aBUCHMOCTH OT cozepkanust CUO (a) U yaeabHOi MOBEPXHOCTH
MUPOTEHHOTO KpeMHeseMa (6). O6o3HaueHus: || — MHTErpaibHas HHTEHCUBHOCTD
OCHOBHOTO TTHKa O.-KpHCTOOaIuTa, | —MHTErpaibHasi HHTEHCHBHOCTh OCHOBHOT'O ITHKA OL-
KBapIia.

TakuM 00pa3oM, MOTy4YEeHHBIE IKCIEPUMEHTAIbHBIE JaHHBIC MO3BOJSIOT 3aKIIOYUTh, YTO
POHHKHOBEHHE HOHOB Mean Cu?* B KpeMHE3GMHYIO MATpUIly NPOMCXOZHT B MOMEHT
BBICOKOTEMIIEPATYpHOro pasinokenns CuO (4CuO = 2Cu0 + T0O,), u mpeanonoxurs, 4To
obpazyromuticss Cu,O B mporecce oxXimaxaeHuss 00pa3[0B MOTHOCTHIO WIH YACTHYHO OKUCISIETCS
1o CuO, uto 3aBucut ot coaepkanusi CuO B kommno3umnu (10 20 % macc. wnu cbime 40 % macc.
CuO, COOTBETCTBEHHO).

Kpome cnocoba mpuBefeHNs B KOHTAKT MHUPOTEHHOTO KpeMHE3eMa C OKCHIOM MEIH H
comepxkanuss CuO, Ha KpHCTAUIM3AIMIO KPEeMHE3eMa B HAHOKOMIIO3UTAX WM MEXaHUYECKUX
CMECAX MOJKET OKa3aTh BIWSHUE M €ro yjaelbHas MOBepXHOCTh Sy, Tak, B paborax [19, 20]
MOKa3aHO BIUSHUE MOBEPXHOCTH KpPEMHE3eMa Ha €ro TepMudeckue mnpespamieHus. s 3toro
MeXaHHYeCKHE CMECH Ha OCHOBE KpemHesema ¢ Sy, 50, 100 u 500 m*/r u 19 % macc. CuO
HarpeBanuch W omkuramuch npu 1040°C, xak u xommos3unuu Ha ocHoBe A380. Ux
T PaKTOrpaMMbl OKa3alUCh MOIOOHBIMH TeM, YTO U300pakeHbl Ha puc. 3 a. J{ns Bcex 3HAaYCHUIA
VAETBHOW TMOBEPXHOCTHM HAOMIOAanach KpUCTALIU3ALMA KpeMmMHe3eMa ¢ 00pa3oBaHHEM
HU3KOTEMIIEPATYpHBIX KBapia U Kpuctobamuta. OpHAKO coaepkaHuE W COOTHOIIeHHE (a3
pasnuuanock. [lanasie o (a3oBoMy COCTaBYy U COJepKaHUIO (a3, OICHEHHOMY 110 UHTErpalbHOU
UHTEHCUBHOCTH OCHOBHBIX IHMKOB KBaplla U KPUCTOOAIMTa, B 3aBUCHUMOCTH OT Sy, KpEMHE3EMa,
NpeJCTaBICHBl B BHUJE AuarpaMmbl Ha puc. 4 6. M3 Hee cruemyer, 4TO COJep)KaHUE
kpuctaunaeckoro SiO; B MEXaHMYECKHMX CMECSX BBIIIE B ClIydae MEHBIICH yAeIbHON
noBepxHocTu kpemuHesema — 50 u 100 M2/, deM I obpasuo ¢ Sy, 380 u 500 M2/,
[TpeoOmanarorieit MoauduKanueil B 00pasiax ¢ MEHbIIEH yIeTbHON MOBEPXHOCTHIO SIBISIETCS OL-
KBapl, a ¢ Oombuied Sy, — o-kpucrobGamur. Bee oOpasipl nociie HarpeBaHHUs NPUOOPETarOT
3eJICHOBATHI OTTEHOK, YTO TMOATBEpPXKIaeT OOIIMN XapakTep NpEBpalleHU HE3aBUCUMO OT
yIEeTBHOM MOBEPXHOCTH MUPOTCHHOTO KpEeMHE3eMa.

BriBoabI

Takum 00pa3oM, YCTaHOBIIEHO, 4YTO KpPUCTAJUIM3ALMS KPEMHE3eMHONM MaTpHIbl B
HAaHOKOMIIO3UTaX M MEXaHUYECKUX CMECSIX Ha OCHOBE MUPOTEHHOIO KpeMHe3eMa M OKCHJIA MEIH
CuO c¢ oOpa3oBaHuHeM HH3KOTEMIEPATYPHBIX MOJAU(PHUKAIMA OKCHIA KpPEeMHHUs - KBapla,
KpHCcTOOaIUTa U TPUAUMUTA Mpoucxoaut npu temneparype Ha ~200 °C Huxe, yeM B MCXOJHOM
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MUPOTCHHOM KpEeMHEe3eMe, He3aBUCHMO OT €r0 yAeIbHOU MOBEPXHOCTH. ITOT MPOIIECC, OYEBUTHO,
00yCIIOBJICH BBICOKOH aKTHBHOCTHIO HOHOB MEJIH, BEICBOOOKIAEMBIX TIPH BBHICOKOTEMIIEPATYPHOM
paznoxennn CuO po Cu;O (4CuO = 2Cu;0 + O2) u B3aMMOJCHCTBYIOIIUX C KPEMHE3EMHOM
Mmatpuieii. [lokazaHo, 4to 0oyiee BBICOKUM COJIEPKaHUEM KPHUCTAUIMYECKOTO TUOKCHIA KPEMHHSI
CpeIy MEXaHWYEeCKUX CMeced 00NaaroT KOMIIO3UTHI Ha OCHOBE MHPOTEHHOTO KpPEeMHEe3eMa C
yaenbHON moBepxHOCThi0 50 m 100 M%r M GONbIIMM COIepKAHMEM OKCHaa Memu. Ilpu
COJIep’)KaHUU OKCHJAa MeIu B MexaHudyeckoil cmecu Ha ocHoBe A380 42 % macc. mpouUCXOIUT
o0pa3oBaHue TpeThel HUZKOTEMIIEpaTypHOH MOIU(UKAIIMHA OKCUAA KpeMHHUS - TpuaumuTa. boiee
BBICOKOM CTENEHM KOHTAKTAa OKCHAA MEIU C KPEMHE3EMHOM MaTpULEH B HAHOKOMIIO3HUTAaX IO
CPaBHCHHUIO C QHAJIOTUYHBIMA MEXAHHMUYECKUMHU CMECSMU COOTBETCTBYIOT U OOJBIINE 3HAYCHUS
conepxkanus kpucrawinueckoro SiO;.
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TEPMIYHI IEPETBOPEHHSA INIPOI'EHHOI'O KPEMHE3EMY,
MOIUPIKOBAHOI'O OKCHUAOM MII

O. 1. Opancbka

Inemumym ximii nosepxui im. O.0. Yyiika Hayionanvhoi akademii nayk Ykpainu,
eyn. I'enepana Haymosa, 17, Kuis, 03164, Vkpaina

Memoodamu penmeenocmpyKmypHo2o ma mepmivHo20 aHAi3y GUEYEHO CIMPYKMYPHI NepemeopeHHs

KpemMHe3eMHOI Mampuyi 8 HAHOKOMNO3UMAX I MEXAHIYHUX CYMIUUAX HA OCHOBI NIPO2EHHO20 KpeMHe3emy ma
okcudy mioi, CUO. okazano enius CUO Ha memnepamypy Kpucmanizayii Kpemnesemy, pisHOMAHIMHICMb
1020 KPUCMAIMHUX MOOUPIKayitl ma iXHe CNIBGIOHOWEHHS 3AEHCHO 8I0 NUIMOMOI NOBEPXHI NIPO2EHHO2O
Kpemnesemy.

THERMAL TRANSFORMATIONS OF FUMED SILICA
MODIFIED BY COPPER OXIDE

O.l. Oranska

Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine,
17 General Naumov Str. Kyiv, 03164, Ukraine

Structural transformations of silica matrix in the nanocomposites and mechanical mixtures based

on fumed silica and copper oxide, CuO, were studied by means of X-ray diffraction and thermal analysis.
Effect of copper oxide on the temperature of crystallization of silica, the diversity of its crystalline
modifications and their relationship depending on the specific surface of fumed silica was shown.
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